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[00:00:06.16] DANIEL GOLEMAN: We spent three days building a scientific case that the mind affects the body. It's only logical that this fact should be applied in medicine, but it has been. We're going to spend the next two days reviewing exactly how the specific techniques by which this scientific understanding is used medically. 

[00:00:26.88] Now, it's in coming here to tell you about this-- we're, in a sense, returning to the roots of this. Because many of the people who originated this whole kind of medicine, which is called behavioral medicine, were originally dharma students. I myself was here in the early '70s. 

[00:00:50.72] When I went back to Harvard, I did a scientific study on how meditation helps with stress. Many, many other people did similar studies, including Dan Brown, Jon Kabat-Zinn Richard Davidson, who Cliff had worked so closely with, was also a dharma student. So one lineage of behavioral medicine comes from the dharma into medicine. 

[00:01:14.46] Tomorrow, Jon Kabat-Zinn will describe how mindfulness itself is used medically. Today, Dan Brown will talk about this whole area of behavioral medicine to give you a general understanding. 

[00:01:28.70] DAN BROWN: Thank you. Good morning, Your Holiness. My task this morning is to introduce you to what's now called the field of behavioral medicine, which is a field that's been in existence for about two decades now in the United States. And if I could have the first slide. This is a definition of behavioral medicine that came from the first interdisciplinary conference on behavior medicine. 

[00:01:59.26] SPEAKER 1: Interdisciplinary. 

[00:02:00.52] DAN BROWN: A conference for people from different schools of thought coming together in 1978 to define what the field was-- and behavioral medicine is a field representing people from different schools or disciplines. And it's concerned with the integration of knowledge from, first, the behavioral sciences, that is, behavioral therapies as defined in psychology and biomedical science, and how to integrate or bring the two of them together towards the understanding of illness and particularly how to prevent illness, how to assess or diagnose it, how to treat it, and also the whole issue of rehabilitation. So it's the bringing together of the wisdom of-- 

[00:02:51.18] [NON-ENGLISH SPEECH] 

[00:02:58.62] The wisdom of behavioral psychology and biomedical science is to how we understand illness. Now, my talk today will be in three parts. First, I will give a general introduction to the field of behavioral medicine. Then we will have examples of how to apply this to the field in various kinds of treatment areas. 

[00:03:25.22] And I will focus on two areas. One is the treatment of what we call psychophysiological disorders. And for example, we will talk in some detail about the treatment of headache and pain, and hypertension, and asthma. 

[00:03:39.82] SPEAKER 1: Explain psychophysiology? 

[00:03:41.54] DAN BROWN: Yes. Psychophysiological-- 

[00:03:43.42] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:03:47.98] DAN BROWN: And then we will talk a little bit about the application of these same methods to an understanding of immune-related disorders like cancer and AIDS. Now, behavioral medicine has been applied more or less successfully in a variety of areas. The first area is the treatment of psychophysiological disorders, which I'll focus on in some detail today, like pain and headache, and asthma, and hypertension. 

[00:04:18.44] Second area is the use of these methods in approaching health risk behaviors such as smoking, such as weight problems and poor eating habits, such as poor sleeping habits, and how-- 

[00:04:35.94] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:04:40.80] TRANSLATOR: It's not a question of malnutrition? 

[00:04:43.24] DAN BROWN: No. It's that they eat excessively, and that causes weight problems, which in turn cause health problems. So it has to do with the person's ordinary behavior and how it affects health in a negative way, what we call health risk behaviors. 

[00:05:00.22] The third area of behavioral medicine is the area of understanding how people adjust to having a chronic illness such as diabetes, such as kidney disease, and that we know, for example, that even though there are very good medical treatments of diabetes, many people don't follow the treatment even though they know it will work. For example, many diabetics eat very poorly, and they don't watch their blood sugar levels. For example, many diabetics will not follow the schedule of taking their insulin. So even though we know it works and the patient will know it works, they don't follow it. 

[00:05:40.18] So scientists began to study the whole issue of what's called compliance. That is, having people adhere to whatever the prescribed treatment is, follow the treatment, and understand why people don't follow a treatment that we know works, and how to help them follow it. We call that area the adjustment to chronic illness. 

[00:06:02.48] The fourth area is more controversial, and that is the use of these methods in the prevention of and treatment of immune-related illnesses. And that's a less developed field. But we'll talk a little bit about that today, such as cancer, such as AIDS, such as autoimmune disease. 

[00:06:19.46] [NON-ENGLISH SPEECH] 

[00:06:24.84] The fifth area of treatment is what is traditionally known as psychosomatic medicine. And that is the whole interface between the mind and the body, the connection between the mind and the body, and particularly using behavioral methods in the treatment of such things as anxiety and panic. Agoraphobia, which is when people are afraid to go outside, so they stay in the house all the time because they're afraid if they go out, they'll have a panic attack. 

[00:06:51.71] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:06:53.52] 

[00:06:55.78] DAN BROWN: A panic attack is when they would have excessive heart rate and irregular breathing, and they get overwhelmed. And how to treat people with anxiety-related disorders like that. And then lastly, behavioral medicine has been applied to what's now called wellness enhancement-- not so much treating illness, but how to teach people methods for achieving an optimal state of health of the body to prevent illness from coming on in the first place. 

[00:07:24.98] So these are the six areas that behavioral medicine has been applied in the last two decades in the West. I'll focus particularly on the treatment of psychophysiological disorders today because that's the area that has been most developed and where there's been the most extensive research. 

[00:07:42.94] Now, in the area of behavioral medicine it's important to start with some understanding of how we view illness and the development of illness. And in our clinic we look at illness on two levels. First, we look at the factors which cause illness. And those factors are sometimes biological, and sometimes they are stress related, and sometimes both. 

[00:08:15.04] And secondly, we look at the factors-- 

[00:08:17.86] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:08:19.56] DAN BROWN: We look at the factors which maintain illness. 

[00:08:22.02] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:08:24.72] TRANSLATOR: Biologically, you mean, person's own biology? 

[00:08:27.18] DAN BROWN: Yes. A biological predisposition or something that happens to them. And second of all, we look at the factors which maintain illness. Because in the research that has been done, it has become increasingly clear to us that sometimes the factors which maintain the illness are different from the factors which originally caused it. 

[00:08:49.83] So it's important to treat both the causes and the conditions which maintain the illness. So we look at illness development as complex, where there are a variety of causes and conditions, all of which support the maintaining or sustaining of the illness over a period of time. And then in assessment, we try and assess all of the causative and conditioning factors for the illness. Can I have the next slide? One of the things that behavioral scientists have focused on is the whole-- 

[00:09:24.13] [LAUGHTER] 

[00:09:31.15] --is the whole relation of stress to illness development and an understanding of the functioning of what's called the autonomic nervous system. Now, the autonomic nervous system is classically defined as a kind of emergency defense system. Animals have something like this too. And one aspect of the defense reaction is the classic fight or flight reaction. 

[00:10:00.41] So we understand that in terms of the functioning of the autonomic nervous system. And the autonomic nervous system controls various systems within the body. It controls, for example, the level of muscle activity or muscle tension. It controls the size of the blood vessels and the flow of the blood vessels, what we call the vasomotor response. 

[00:10:21.41] The way the blood flow is designed in the body, the size of the blood vessels can contract or they can expand in order to redirect the blood throughout the body at various times. So when you're digesting your food, say, for example, after breakfast, the blood vessels in the stomach area will expand and let more blood go to that area. When you're doing effortful thinking like reading, the blood vessels in the head will expand more and let more blood go to that area. When you're very, very relaxed, the blood vessels in the skin will expand and distribute the blood throughout the skin where there are many, many small blood vessels, what we call capillaries. 

[00:11:05.19] So the blood system is designed with muscles around the actual tubing of the blood vessels. So they can expand or contract. And that's all controlled by the autonomic nervous system, what's called the vasomotor response system. And also heart rate is controlled by the autonomic nervous system. 

[00:11:25.79] So in the fight or flight reaction, when the organism is threatened, usually what will happen is there will be an arousal activation and along with that increased muscle activation, increased muscle tension to prepare either to run away or to strike out to defend oneself. In addition, heart rate will increase. And in addition to that, the blood vessels in the skin will contract, and the blood will be redirected to the muscles and also to the brain to make the organism more alert, to prepare for action. 

[00:12:10.53] Now, in animals we observe this classic fight or flight reaction. And in humans we see that in times of threat also. But in humans this activation, or autonomic arousal, is more elaborate than that. And we see less extreme, less intense forms of that in ordinary activities during the day. 

[00:12:32.85] For example, we see the same pattern of increased heart rate, decreasing the size of the blood vessels in the skin, also some increase in muscle activation when we are doing things such as mentally concentrating, preparing to act in certain ways. So any kind of preparation or readiness for action is accompanied by this autonomic activation and also by these changes in the muscle tension level, and also in the blood flow. So that's one aspect of the autonomic nervous system, this fight or flight reaction, the more emergency defense part. And then the ordinary, lesser version of that, which is the activation for alertness and readiness to perform either mentally or in terms of muscle involvement as we move around the world, and think and engage the world. 

[00:13:35.17] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:13:47.29] TRANSLATOR: The fight or flight tendency response, is it something that is intentional and conscious, or is it something more automatic? 

[00:13:53.71] DAN BROWN: It's more automatic. 

[00:13:55.13] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:13:58.04] DAN BROWN: But we know now through the kind of behavioral therapies that have been done that people can learn to get these reactions more under their voluntary control. At least humans can do that. They can learn to do that. 

[00:14:13.25] The second response pattern in the autonomic nervous system we also see in animals. And that's a kind of immobile anticipation. That is, being very still and anticipating a response. So sometimes when animals get frightened by an animal, another animal, a predator, they will get very still and take in the sounds and whatever is around them to be able to observe very carefully. So that's another emergency defense reaction, this immobile reaction. And the autonomic nervous system also controls that. 

[00:14:54.99] What we see in that also is a decrease in heart rate, the opposite of the fight or flight reaction. And we also see a decrease in muscle tension. And we see a general constriction of the blood vessels-- not only in the skin, but also in the muscles. 

[00:15:15.79] Now, there's a lesser version of that that humans have and that every time we engage in taking in information from the world, effortful concentration, we see the same physiological pattern of decrease in heart rate and decrease in muscle tension level. So a yogi, for example, who was being very concentrated in an effortful way would show at the moment of concentrating a drop in the heart rate and some maybe drop in muscle level. So in our ordinary functioning during any day, we go through periods where we take in information from the world in this concentrated way, taking in information. And secondly, we go through periods where we anticipate a response. 

[00:16:06.61] So the autonomic nervous system is very useful in preparing the body physiologically, both to take in and to act. So we look at the autonomic nervous system as the body's physiological system that helps us prepare for and involve ourselves in the world. Any situation that's stressful for us will cause a response in the autonomic nervous system. So if we look at our baseline functioning here, when we encounter some sort of stressful event, we will see an activation. That is, the autonomic nervous system will become activated, and that will cause the changes in heart rate and blood flow and muscle tension. 

[00:16:57.79] Then when the stimulus stops, the autonomic nervous system will shut off, deactivate. And then after a period of rest, they'll return to baseline again. So anytime we encounter a new situation that we want to take in or something more stressful-- activation, deactivation, rest, return to baseline. 

[00:17:23.19] Now, in this situation we encounter a series of stressful events. And what is different about this slide from this slide is there's no period of rest. So you see, we encounter a stressful event, and that causes some degree of activation. And then we encounter another and then another. And we sustain a level of high activation, high arousal, without the rest. And this can happen for very long periods of time until a period of exhaustion is reached. So the rest is forced. 

[00:18:01.09] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:18:05.81] DAN BROWN: This situation is normal and happens every day. This is the situation that's not normal-- chronic stress. As a result of chronic stress, it causes a change in the functioning of the autonomic nervous system. We say it gets dysregulated, or imbalanced. The functioning gets dysregulated. 

[00:18:26.67] What that means is that we get this level of activation with very little stimulus to cause it. We say it gets hyperactive, overactive. It's like the cells in the autonomic nervous system get a little too jumpy. And they make a response with very little thing to provoke them. 

[00:18:55.71] And since the autonomic nervous system controls muscle level, level of muscle activity and blood flow, not only do we get dysregulation of the autonomic nervous system, but we start to see patterns of dysregulation in muscle tension, imbalances in the amount of muscle tension throughout the body and the blood flow patterns. And this can contribute to the development of certain kinds of illnesses like certain kinds of headaches, like asthma, and irritable bowel syndrome. 

[00:19:29.75] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:19:39.33] DAN BROWN: You have pain and diarrhea. 

[00:19:41.65] DALAI LAMA: Yes. 

[00:19:41.97] DAN BROWN: But no infection causing it, just worry. 

[00:19:45.89] [NON-ENGLISH SPEECH] 

[00:19:54.21] TRANSLATOR: There is no virus? 

[00:19:55.27] DAN BROWN: No virus, no. No. It's related to stress, and it's related to dysregulation of the autonomic nervous system. And we think now it may also be related to dysregulation of the immune system, both. Is the word "dysregulation" clear? Yes? Imbalance, yes. We look at it in terms of normal functioning, and then something goes wrong with the normal functioning. 

[00:20:23.55] Now, if we think about what sort of stress causes this change, there are different things. First, there has been a lot of research on what's called life change stress. Now, it was found-- 

[00:20:38.77] [NON-ENGLISH SPEECH] 

[00:20:40.11] Yes, I will explain. It was found that if you ask people to tell you about significant changes, major changes in their life like loss, someone dies, starting a new relationship, breaking up a relationship, suddenly coming into a lot of money, suddenly losing a lot of money, suddenly having some sort of legal problem, buying a house. Now, if people had a lot of these major changes in a short amount of time, there was an increased probability that over the next year or so they would get sick. And what we learned from-- 

[00:21:24.11] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:21:31.97] TRANSLATOR: In the case of the Tibetan refugees, they had all of these-- 

[00:21:34.41] DAN BROWN: Lots. Yes, yes. 

[00:21:36.73] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:21:39.69] DAN BROWN: Yes. And we understand now that most refugee groups have a higher risk for illness because of that change, because people like routines. And routines are healthy to some degree. So too much rapid change increases the likelihood for illness. So that was research on what's called life change stress. That was the first research on stress on the West. 

[00:22:05.97] But then people began to say, well, most people in their daily lives do not experience these kind of extreme changes. And yet we all experience other kinds of stress. And that kind of stress was known as daily hassles, which I'll come back to, things such as losing something and you having to go look for it, having too much to do, having too many phone calls, waiting in traffic, having to make too many errands, things like that, too many chores during the day-- all the little things. 

[00:22:45.15] There was a poet who once said, it's not the major changes in my life, like people dying, that will make me die. It's breaking my shoelaces too many times-- the little things in life that accumulate. So it's these what we call daily hassles that accumulate. And every time something is upsetting like that, it causes an activation of the autonomic nervous system. And if we don't have some way of detaching from that, from going back to a baseline of rest, then these accumulate and keep the human organism in a state of high arousal. And this after a while causes this imbalance, or dysregulation. 

[00:23:30.57] Other stresses are things like exposure to temperature-- 

[00:23:35.79] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:23:37.87] DAN BROWN: Environmental stress, like physical cold, pollutants, things that we take in from living in cities-- noise pollution, electromagnetic pollution, even things like change, like motion, like flying in an airplane. All of these can be stressful. Social stress, living in cities, overcrowding, living in too much isolation, fighting with others. And then a variety of lifestyle stresses-- poor diet and nutrition. Use of alcohol, coffee, smoking, and drugs. Time pressure. 

[00:24:21.89] [LAUGHTER] 

[00:24:24.11] Having too many deadlines. And having the extremes of not having enough exercise also can be stressful. And then we also know that people who have very variable routines, for example, people who have regular routines are usually less stressed than people who have variable routines. Like in our country-- 

[00:24:50.01] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:24:51.83] DAN BROWN: Our country nurses, they will work a different shift each day-- sometimes in the morning, some different time of day. Sometimes they work during the day, sometimes in the evening. And they don't know each week which schedule they'll have. So it's always changing. Or firemen, they never know when they'll have to get called out for the fire. Well, these kind of unpredictable schedules is another source of stress. 

[00:25:16.18] Now, this is a list of the typical things that people find stressful. But not everybody finds all of these things stressful. This is an example of daily hassles. These are the top daily hassles that people experience in our country. 

[00:25:30.62] Misplacing things. Having too many meetings. Some of these things His Holiness may also recognize. Doing paperwork. Shopping. Weather changes. Waiting in traffic. Having not enough cash. Too much to do. Things going wrong. And I won't go through the whole list, but I think it's clear. 

[00:25:57.14] DAN BROWN: --biologically stressful will not produce this autonomic activation, and yet they produce it. So how do we explain that? So it's not just the event itself. It's more how the person or the mind interprets that event. 

[00:26:13.56] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:26:15.68] DAN BROWN: How they handle it or how they deal with it. 

[00:26:17.78] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:26:20.68] DAN BROWN: We call that coping. 

[00:26:23.90] [NON-ENGLISH SPEECH] 

[00:26:29.44] And there's been a lot of research on coping. And there are two kinds of coping, healthy coping and not-so-healthy coping. And of the healthy coping, some of that coping has to do with how you handle problems, such as taking an active approach to solve the problem-- that would be healthy-- or looking at it, taking a different view to the problem so it doesn't seem like it's a problem anymore. Those would be examples of healthy coping. 

[00:27:00.16] Another kind of healthy coping has to do with how you deal with the emotions that come up when you're in a stressful or frustrating situation. And if you find a way of talking about it, or if you find a way of contacting others and being with others during the stressful situation, then it's not as stressful. So these are examples of healthy coping. 

[00:27:22.46] Unhealthy coping, some of them have to do with how you approach the problem, either by not dealing with it-- we heard about this yesterday when Dan Goleman talked about the people who try and repress or deny the problem. They don't want to deal with it. Another one would be just wishing that it would go away. And these examples of unhealthy coping, you see, that have come out of the Western research are very much like the Buddhist notions of aversion and attachment. 

[00:27:55.54] TRANSLATOR: Are you saying that these two ways of coping with avoidance and wishful thinking are quite sort of similar to Buddhist notion of attachment and-- 

[00:28:05.22] DAN BROWN: Yes, but defined behaviorally. This is avoidance behavior, not what the mind does. 

[00:28:11.04] TRANSLATOR: Avoidance would be-- 

[00:28:12.72] DAN BROWN: Getting away from it. 

[00:28:13.98] TRANSLATOR: I mean, to correspond to the Buddhist notion of-- 

[00:28:18.68] DAN BROWN: Aversion, yes. 

[00:28:23.12] [NON-ENGLISH SPEECH] 

[00:28:35.52] TRANSLATOR: It's not clear why avoidance and wishful thinking in themselves are somehow afflictive or bad. If you avoid a problem and if you have wishful ideas of how-- 

[00:28:43.08] DAN BROWN: In the research that was done on coping from giving people questionnaires and then find out what is a healthy response and what makes people healthy, it was found that people who have measured high on these kinds of things are less healthy. 

[00:28:57.96] TRANSLATOR: But it's still not clear what you mean by avoidance that makes avoidance something bad or wishful thinking bad, how you're defining it. 

[00:29:04.20] DAN BROWN: These people, instead of dealing with the problem, constantly are preoccupied with how to get away from it. The problem doesn't go away, but their mind goes away from it. But that creates a problem in the body. 

[00:29:17.64] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:29:19.82] DAN BROWN: The reason why it's bad is that even though they're trying to get away from it in their mind or in their behavior, the body still has a reaction. And here what they do is they wish for a very positive state. They fantasize about a pleasant state in a way of not dealing with the problem. And the body still is dealing with it. So that's a kind of attachment to a pleasant state. 

[00:29:45.60] These are the unhealthy examples of coping with respect to emotions. One is blaming, or what we talked about yesterday in terms of self-hatred-- very characteristic for Westerners. And the other is what we call numbing. 

[00:29:59.02] DALAI LAMA: Numbing. 

[00:30:00.14] DAN BROWN: Numbing is when people get traumatized, when they have an extreme psychological trauma like getting abused, getting beaten a lot or something like that, they will lose their ability to be aware of feelings. They get numb. They have no feelings. 

[00:30:17.88] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:30:26.08] TRANSLATOR: Is numbing here sort of psychological-- 

[00:30:29.34] DAN BROWN: Psychological numbing. 

[00:30:29.80] TRANSLATOR: Person becomes-- because being so much exposed to the problem that he becomes almost psychologically unaffected? 

[00:30:38.56] DAN BROWN: Exactly, exactly. 

[00:30:40.68] TRANSLATOR: Insensitive, yeah, that's the word. 

[00:30:45.64] DAN BROWN: Now, we look at illness development on a number of levels. Stress, whatever the person perceives as stressful, affects the autonomic nervous system. That in turn will cause changes in heart rate and blood flow and muscle activity. There also may be biochemical changes. 

[00:31:10.46] There are chemicals in the body that are very related to the stress response. We call them catecholamines. And when a person is under stress, they release those catecholamines into the tissue. And if a person has chronic stress, they may continue to release those. And some of them build up in the tissues. OK, next slide, please. 

[00:31:34.94] This is what I was explaining earlier about that we look at illness development in terms of causation. And then the next slide is on maintenance, different factors, or in Buddhist terms we could say the factors that cause and the factors that condition it. There are two kinds of causative factors-- biological factors. That would include such things as some illnesses have a genetic predisposition-- heredity. We talked about that in terms of, say, for example, autoimmune disease and some forms of cancer. 

[00:32:07.60] Then there are the things that happen in a person's early life, sometimes the pattern of early nutrition. If they eat excesses of high-sugar foods, for example, it may affect weight later in life if they eat too much in the first year or so of life. Sometimes early infections can cause tissue damage. If a baby gets pneumonia in the first six months or year, it may sensitize the tissue that makes up the lungs, and it may make them more sensitive later to the development of asthma. That doesn't happen for everybody, but for some people that happens. 

[00:32:45.40] Sometimes people acquire or learn a sensitivity to certain drugs. For example, some people learn a sensitivity to aspirin, which for many people is a very harmless drug. Well, they develop a sensitivity, and it actually affects the tissue. So about 10% of people who end up with asthma, it's because they have acquired a sensitivity to aspirin. 

[00:33:12.22] And then sometimes people can get an injury, and later the injury will have lasting results. And that will also be important in illness development later in life. So those are some examples of things that predispose a person to developing an illness for biological reasons. Then we have the stress reasons. That is, the changes in all of these factors which cause changes in the autonomic nervous system. 

[00:33:38.34] Now, what I want to His Holiness to appreciate here is that when we talk about stress, we're not talking simply about a psychological state. We're talking about a biological state. Stress means the activation of the autonomic nervous system. Because some people, they won't feel the stress psychologically. They'll say, I'm not under any stress. And yet biologically, if we measure their muscle tension level or we measure their blood flow patterns or heart rate, we can see that they are experiencing biologically a lot of stress. So we can't always rely on their report because many people say, I don't feel stress. 

[00:34:17.50] SPEAKER 1: The repressors. 

[00:34:18.48] DAN BROWN: Yes. And we look at stress primarily in biological terms. 

[00:34:23.53] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:34:32.32] TRANSLATOR: But it's also possible for there to be stress that does occur as a result of illness and not simply as a result of the psyche? Isn't that possible? 

[00:34:40.68] DAN BROWN: Yes, yes. It also happens. But then we get into a-- how are you going to explain, chicken or egg? I don't know how to-- 

[00:34:49.92] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:34:58.60] DAN BROWN: For example, alcohol, people who drink too much. Sometimes people do that because they're depressed, and then they drink too much. But after they drink too much, it affects all aspects of their life. It disrupts their family, their work. Then they get depressed because of the drinking. So we can't say which came first anymore. Does the drinking cause the depression, or did depression cause the drinking? Both are true. 

[00:35:25.62] TRANSLATOR: So when you said that by stress you are not defining the psychological state, but rather the biological state-- 

[00:35:32.80] DAN BROWN: Biological state. 

[00:35:33.56] TRANSLATOR: --are you saying that people-- you can't do that because people repress their feelings? Or you are saying that it is possible for someone not to have psychological stress, but have these biological behaviors? 

[00:35:44.44] DAN BROWN: It's more of a question of awareness, Your Holiness. That is, if there are people who are extreme-- what we heard yesterday is repressors. And they can have biological stress and not aware of it. But the ordinary person can show biological stress and only be a little bit aware of it. That's why it's more reliable to define stress biologically, because that's what affects the body, and that's what contributes to the illness development. You might say we define it in terms of the consequences to the body or the result. 

[00:36:15.76] Then there are a number of factors that maintain the illness once it develops. For example, conditioning or learning. We learned about this with the immune system, that we can train the body to produce imbalances in the immune system. 

[00:36:32.72] With asthma, the same kind of thing happens. Once people have asthma attacks, they can have them even though there's not something that they're allergic to. They have a kind of learned response, and it just happens. 

[00:36:49.06] Then we have anticipatory anxiety. That is, worrying about something before it happens. For example, the asthmatic-- some asthmatics will worry about an asthma attack coming on, and the worry will cause the changes in the autonomic nervous system, which will then cause the changes in the lung tissue, which will make it happen. So the worry, you see, makes it happen even though there's no external event that would precipitate it. So this is where the mind comes in-- make it happen. 

[00:37:22.82] And then overuse of certain treatments. For example, I'll talk about this a little later when we talk about headaches. There are some medication that causes the blood vessels to constrict. And if you take them at the very beginning of having a headache come on, it will make the headache go away because the headache may be caused by changes in the blood flow pattern. 

[00:37:47.04] But these people get so worried about having the headache come on that every time they have a thought of the headache, they take this medication called ergot medications. And after a while, they train the blood flow system to get even more jumpy. So the very treatment then maintains the illness rather than making it go away. 

[00:38:08.16] And that's what we mean by the difference between factors that cause an illness and those that maintain them. At that point, the illness takes on a life of its own. It becomes complex. Apart from the causes, it still continues. 

[00:38:21.52] In behavioral medicine, we've developed a number of treatment approaches that we typically use. And these are the list of them. And I'm going to explain these in detail. So the next slide, please. One of the things that we use in behavioral medicine is what we call self-monitoring. For example, if a person-- 

[00:38:44.32] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:38:45.50] DAN BROWN: Yes. It's a way in which we ask people to keep daily records or diaries of their symptoms. For example, if a person had chronic pain, we would ask them to keep a daily diary. Every time they experience pain, they would note the pain. 

[00:39:06.70] And we would ask them to keep a rating of the pain. We would have them use numbers from 0 to 5. 0 would be no pain. 5 would be very excruciating pain. 3 would be moderate pain. 

[00:39:21.46] And then every hour of the day, they would give a number from 0 to 5 about how much pain they were experiencing at that time. And they would keep this diary for two weeks. They would also write down each hour what they were doing at the time they had the recording, the situation, and what the state of mind was, what the thoughts and the feelings were at the time. They would keep this daily diary for two weeks. 

[00:39:50.80] By having people do what we call self-monitoring, we are training them to observe, become skillful in observing themselves. This increases their awareness of the symptoms, in this case pain, and also the context. What that means is that if they keep track of when the pain gets more intense and when it gets less intense, after a while they'll begin to see that if they're in a certain situation, this situation is always related to an increase in the pain. This other situation is related to a decrease in the pain. 

[00:40:29.84] Then we help them identify what are called high-risk times, that if they look at the diaries for the last two weeks, they may find, for example, that the pain is always very intense at 8:00 and 9:00 in the morning, each morning. That would be considered a high-risk time. Or it's always high on weekends, but not during the week. And we have them look to identify high-risk situations. Maybe the pain is always worse when they're in some sort of conflict with somebody at work. 

[00:41:00.07] Another method that we use is what's called stimulus control. 

[00:41:04.89] [NON-ENGLISH SPEECH] 

[00:41:07.39] I'll explain. This is based on learning theory. And what we find is that when people have a bad habit, that that bad habit after a while will get associated with neutral events, so that those neutral events through learning will trigger the bad habit. 

[00:41:24.91] For example, a person may eat excessively-- bad foods, foods high in calories. And that's a bad habit that they do continuously. Then they might leave food around the house, and every time they see a box of food, the thought will come into their mind to eat, and they'll automatically start eating. Or they'll see an advertisement on television about food, and the thought will come, and then they'll automatically start eating. So after a while, the environment starts to cause the bad habit. The environment shapes, makes the bad habit come out more. 

[00:42:09.65] Another example-- people may have a problem with sleeping. It may take them several hours to go to sleep at night, what we call insomnia. Maybe the reason for that is that they're worried about something, like they have an exam they're going to take. Maybe it's because the weather has changed. So they open the windows, and they-- for the first few days when the weather is hot, they hear the sounds outside-- some short-term reason that they won't sleep. 

[00:42:37.79] Typically, this will go away whenever the stressful situation has ended, usually a few days or a week. But what happens is the person will worry about going to sleep. So they will start reading a book in bed. They will bring food into the bedroom and start eating. They will bring the TV into the bedroom and watch television. 

[00:42:59.11] Now, what makes people go to sleep is that when they lie down and they close their eyes, they shut off all the information from the world, and the body becomes very inactive. And because of that sudden shift in taking in stimulation from the outside and also not moving anymore, the brain triggers, it makes and activates a mechanism for the brain to go to sleep. 

[00:43:25.19] If you keep the central nervous system, the brain, too active, it can't do that. If you're reading, if you're watching TV, the brain stays too active. So you can't sleep anymore. The very behaviors that a person did to handle the problem of not sleeping now caused the sleeping problem again. 

[00:43:44.60] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:43:53.57] DAN BROWN: OK? 

[00:43:54.11] DALAI LAMA: Yes. 

[00:43:54.69] DAN BROWN: So what we find is if we give people very simple instructions to take the television out of the bedroom and to only go into the bedroom when it's time to sleep, when they're tired, that 70% of people with these sleep problems within five sessions will show improvement. The implication is that a lot of the insomnia, the sleep problem, is caused by this kind of environmental shaping and learning. So when we think about treatment, we have to think about the nature of the environment or the context and how that maintains the problem. That is what we call stimulus control. OK, next. 

[00:44:36.07] Another method is what we call behavioral self-regulation. Give you an example of that. Suppose someone has a problem like smoking. We would begin the treatment with having them observe the smoking behavior-- again, self-monitoring. They would write down on a sheet of paper every time they had a cigarette. And we'd also have them rate how much they needed the cigarette on one to five scale-- one being they don't need it at all or five being they really needed the cigarette. They must have it-- strong attachment. 

[00:45:12.07] And they would, again, keep this diary for two weeks. Then we would say to them, OK, in the next few weeks, we want you to cut down all the cigarettes that you rated as one, least needed. And we would have them work out a schedule to cut down the least-needed cigarettes until they could achieve that goal. 

[00:45:34.09] Then we would set a new goal. They would cut down all the two cigarettes-- next least needed. And eventually, they'd get down to the only cigarettes that they're smoking would be the fives, the most-needed cigarettes. And then we'd work out some way of handling those too. 

[00:45:48.13] So in this kind of self-regulation, you see, what we're working with is, first of all, a schedule and establishing criteria. That is, criteria means starting with the ones, then the twos, then the threes-- setting a goal. And people will set their own goals if you set them low enough because they get great pride and mastery out of achieving that goal. And then they can go on to the next goal and learn-- 

[00:46:16.83] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:46:21.17] DAN BROWN: --and through that learn to change their behavior, like smoking. OK, next slide. Relaxation therapy is another method that we use-- calming, as we talked about it earlier this week. That can be done through systematically relaxing each of the muscle groups in the body through tensing and relaxing it, what we call progressive muscle relaxation. It can be done through hypnosis. It can be done through meditation of various kinds. 

[00:46:52.71] [NON-ENGLISH SPEECH] 

[00:46:56.39] Self-hypnosis is when a person will put themselves into a state by themselves. It's a little different from meditation because they're thinking a lot. They're imagining in certain ways-- not just attending, but using thought. 

[00:47:09.63] SPEAKER 1: Depends on what kind of meditation. 

[00:47:11.51] DAN BROWN: And what kind of meditation. Then we use different kinds of breathing exercises. These I will come back to. And we know is biofeedback, which I will explain. This I will explain with examples. 

[00:47:30.05] Another method that we use is what's called skillful internal perception. What we find is if we ask ordinary people-- not yogis, not meditators. If we ask ordinary people in the West to observe internal changes, that is, the internal bodily state, that most people are very inaccurate in what they observe. Most people, surprisingly, are able to give you fairly accurate estimates of blood pressure without measuring it and blood sugar level without measuring it, because people can give you a rough estimate of very general physiological changes like blood pressure and blood sugar changes. 

[00:48:08.33] But most people are very poor in picking up very specific changes. Like if we ask the ordinary person to tell us what muscles are involved in having a headache, usually they get it wrong. Any kind of specific change. If you ask someone with irritable bowel syndrome to tell us when they have too much activity of the muscles that make up the bowel, the intestine, they can't tell us-- very inaccurate. So any specific changes, most people can't-- they can't perceive accurately, but general changes they can. 

[00:48:44.67] Then we know that there are certain people, certain classes of people who have certain problems, who are very poor in their ability to discriminate. For example, most people who have weight problems, they can't tell when they have an emotion, like happy or sad, and when they're hungry. And they often confuse the emotion with the hunger. And we call that emotional eating. 

[00:49:07.61] Because what will happen at times is that they'll think that they're hungry, but they're really not. They're feeling something like sadness or anxiety, and they tend to eat at that point because they misperceive that as hunger. They confuse it with hunger. 

[00:49:21.97] About 80% of people who have asthma-- asthma is a condition where the air passages which are lined with smooth muscle contracts, and it blocks the air in. About 80% of people, if you ask them how much the muscles of the lungs are contracted, they get it wrong. They can't tell. 

[00:49:42.81] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:49:50.89] TRANSLATOR: What is the significance of all these points, that whether the-- some people are able to identify the physiological changes at the specific locations, whereas others are not, such as people with asthma? 

[00:50:03.89] DAN BROWN: Because one of the things that we want to teach people is how to be aware of and to gain control over these physiological processes. So if a person can't tell-- 

[00:50:14.33] [NON-ENGLISH SPEECH] 

[00:50:32.59] TRANSLATOR: What you're saying is that if they are able to be aware of the changes at the specific locations, then they can have some kind of control. 

[00:50:39.57] DAN BROWN: Yes, we teach them. If the person can't tell when the muscles that make up the lung passages are spasmed when they're contracted, then we need to teach them how to do that. Because if they don't know that, they're at risk to have an asthma attack. But when they learn to do that, they can have greater control. Yes, using the techniques. 

[00:51:02.37] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:51:04.23] 

[00:51:06.95] DAN BROWN: So I've only mentioned it briefly here. What we do is we teach people to become aware of the negative thoughts that go through the mind, the habitual negative thoughts, and to write them down and identify the typical negative thoughts, and then to develop an antidote, what we call affirmations or positive thoughts that they effortlessly say almost like a mantra during the day to break up the habitual negative pattern. Because what we find is that people can actually think themselves into an asthma attack or think themselves into a headache. So we have to break up that pattern. 

[00:51:41.99] All of these tools in behavioral medicine are based on learning theory, teaching the body to develop healthy habits and identifying and having the person unlearn or reverse the negative learning of bad habits. And as a result of that learning, the body achieves a new kind of balance, what we call self-regulation. To give an example of this kind of treatment in some detail, I will take the case of headache. Can I have the next slide? 

[00:52:20.71] In our understanding of headaches, there are three major kinds of headaches that we see. The first kind of headache has a strong biological basis to it, such as a tumor, such as the headache that accompanies having illness like the flu, any kind of infection, such as the headache that accompanies someone who's had too much alcohol. So the next day, they have a hangover, bad headache. Negative reaction the next day. 

[00:53:02.19] Now, these are all examples of headaches that are caused by the release of chemicals in the body or by tissue changes like a tumor. These are not the kind of headaches that we can treat with behavioral medicine, but they constitute only maybe 5% of all headaches. The other two types-- one is called muscle tension headaches. And that has to do primarily with the contraction of the muscles within the head, neck, and scalp. Those are the most common. They account for about 85% of all headaches. 

[00:53:32.19] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:53:40.45] DAN BROWN: And the third type are the vascular headaches caused by changes in the vascular system, blood flow. We find that most people who come to our clinic have a mixture of muscle tension and vascular headaches, not just one or the other. About 60% of people who come into our outpatient department of medicine come in with headaches. It's our most frequently referral. 

[00:54:09.29] We look at the headache in terms of levels of causation. These are the factors which cause the headache, and those are the factors that maintain the headache. Treatment needs to involve both. First, with respect to factors that cause the headache-- stress. It can be anything that we mentioned earlier-- life change, daily hassles, environmental stress. That contributes to dysregulation or instability of the autonomic nervous system. 

[00:54:43.15] Then we get changes in the muscle tension level and blood flow. Let me explain. We find that with people who have chronic headaches that there will be certain muscles or bands within the muscles in the head, neck, and scalp that remain contracted. 

[00:55:00.19] And it doesn't make any difference if they have the headache or at a time that they don't have the headache. The muscle, high levels of muscle tension are there all the time so that they have sustained contraction of the muscles even when they're free of headaches. So if you measure the muscle activity, you can always find high levels of muscle tension, even when they don't have the headache. Then, if they're under stress, a little bit more change can cause the perception of the pain. 

[00:55:30.21] [NON-ENGLISH SPEECH] 

[00:55:44.21] TRANSLATOR: It's not an imagined-- 

[00:55:45.77] DAN BROWN: No, it's not imagined. Because you can measure the high levels of muscle activity. And the muscles are actually different-- 

[00:55:51.45] TRANSLATOR: Because you use the perception of headache. It doesn't have a connotation of being imagined headache. 

[00:55:58.45] DAN BROWN: No, not imagined. 

[00:55:59.49] TRANSLATOR: It's a real headache? 

[00:56:00.15] DAN BROWN: It's a real headache. But you see, there's a chronic condition of sustained high levels of muscle activity, even when the person doesn't know they have a headache. And that's there for most of the time. That muscle tissue is different than healthy muscle tissue. Usually if you touch it, it's much harder. 

[00:56:21.79] And the reason for that is it's filled with water or fluid. And there's a buildup of certain chemicals called mucopolysaccharides in the muscle tissue. Then another factor in headache is the changes in the blood flow. 

[00:56:35.77] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:56:41.59] TRANSLATOR: What is the source of the region of this perpetual muscle contraction in the head? Why is that the case? 

[00:56:47.01] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:56:48.03] TRANSLATOR: Is it because of stress or a variety of factors? 

[00:56:51.09] DAN BROWN: It's usually a variety of factors. Stress is one important factor, but we don't know all of the factors. All that we do know is that for almost every patient that comes in with headaches, you can identify this pattern of muscle change-- when they have the headaches and even when they're headache-free. 

[00:57:12.06] Now, in addition, there are changes in the blood flow patterns, the vasomotor system. When a person has a vulnerability to a vascular headache, like a migraine headache-- that's a vascular headache-- typically what will happen is in response to some sort of stress, the blood vessels in the skin will constrict. Then about 20 minutes, half an hour after that, the blood vessels in the head, the cranial arteries, they will expand. So there's a characteristic pattern of changes in the size of the blood vessels, first in the skin throughout the body and then in the head, that goes along with the headache. 

[00:57:56.66] Now, when the blood vessels expand, that's the point at which the person will start to report the headache. So there's an early warning phase where you get a constriction of the blood vessels in the skin. And for some people, the constriction of the blood vessels in the skin also goes to the cranial arteries, and it interferes with the blood flow to the brain, and they will get changes in visual perception. They'll get lines and things, and they might even feel some nausea. Whether they have what's called an early warning sign or prodrome is a function of how pervasive this constriction of the blood vessels is. If it's not a lot, just the skin, they won't have the nausea or the visual changes. 

[00:58:38.10] [NON-ENGLISH SPEECH] 

[00:58:45.24] If the early changes in the blood flow patterns are more pervasive, then they will have these early symptoms. We call that a classic migraine. Now, when the cranial arteries expand, then there's a series of biochemical changes. The platelets, which are little things that float in the bloodstream, they will stick together, and they will then release certain things into the bloodstream and then the tissue. They release catecholamines, which are chemicals that are part of the body's stress response cycle. They release other chemicals that lower the pain threshold. So what we end up with-- 

[00:59:32.54] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:59:33.78] TRANSLATOR: It's getting a bit dense. 

[00:59:34.78] DAN BROWN: OK, OK. They will release certain chemicals that will sensitize the person more to the perception of pain. So the tissue gets inflamed, the same kind of inflammation-- 

[00:59:48.16] [NON-ENGLISH SPEECH] 

[00:59:51.06] --the same kind of inflammation that if you were to cut yourself and it got infected with a bacteria, it would get very inflamed. Only this time, you get the same chemicals released in the brain that's causing that inflammation without any infection. So we call it a sterile inflammatory response, that is, inflammation without infection. 

[01:00:12.60] That's why people who have vascular headaches, they have very intense pain. And it can last for hours and sometimes even several days with a very severe migraine. And the reason that the pain lasts so long is because of the release of all of these biochemicals that make the pain more intense and inflame the tissue. 

[01:00:33.16] Once the headache forms over time, there are a number of factors that can make that headache continue. For example, the person will worry about the headache coming on, and the worry can cause dysregulation of the autonomic nervous system, which can cause the muscle and blood flow changes and the biochemical changes, and you get the whole pattern. We can condition headaches. So we get this whole pathway from here on down happening without the stress. 

[01:01:04.82] Give you an example of that. If you ask people to keep headache diaries for two weeks, in the first year that people have headaches they can usually identify an event that causes the headache for about 70% of their headaches. If you ask those same people five years later to repeat that and to keep the diaries, they can only identify events that cause the headache in 30% of their headaches. If you ask them 10 years later, it goes down to less than 10%. What's happening? 

[01:01:35.38] What's happening is that the whole physiological response pattern, this bad habit that the body has, has been conditioned. And we get all of the changes with very little provocation, without external event. So that's why people who have had headaches for five or 10 years, they say, I don't know what causes it anymore. It just happens. And in fact, it does. That's why we have to appreciate the role of learning in understanding these headaches. It just comes on because the autonomic nervous system gets too jumpy. 

[01:02:09.68] TRANSLATOR: So the reason why these people are not able to point out the causal factors for the headache is not because-- is it because the causes are not there, or is it because they are unable to identify them anymore? 

[01:02:24.44] DAN BROWN: That's a very important question, and we really don't know the answer to that. What we think is, at least in some cases, this just happens by itself without-- 

[01:02:36.58] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:02:49.17] TRANSLATOR: His Holiness says that it's possible that at the initial stage when they are asked to report the causes of their headaches, because it is new they are much more attentive, and they are able to point out and identify the causes. As time goes on, they become so familiar with it, it becomes just a normal habit, and they are no longer able to point out the causes that lead to the experience. So that could be possible. 

[01:03:15.02] DAN BROWN: Your Holiness is defining-- 

[01:03:16.52] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:03:17.51] DAN BROWN: Please. 

[01:03:18.00] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:03:20.94] TRANSLATOR: Because what you are trying to prove by this argument is that these kind of headaches are caused more out of habit and-- 

[01:03:31.30] DAN BROWN: Yes, more out of habit, exactly. We think that it's because there's a shift to internal factors that cause the headache, rather than the external events themselves. So things thoughts or even subtle changes in the body physiology can cause it. You don't need an external event-- 

[01:03:47.38] [NON-ENGLISH SPEECH] 

[01:04:08.56] TRANSLATOR: These kind of internally mentally caused illnesses could be possible for people who are not normally-- what one could say normally functioning at the mental level. But for a normal person, is it possible to have these kind of illnesses? 

[01:04:27.64] DALAI LAMA: Something common? 

[01:04:28.52] DAN BROWN: These are very common. 

[01:04:29.56] DALAI LAMA: Normal people? 

[01:04:30.42] DAN BROWN: Yes. 

[01:04:32.11] TRANSLATOR: Equating normal people with healthy people. Maybe that's not right. 

[01:04:36.08] DAN BROWN: Ordinary people in the West have these-- very common. We call them stress-related diseases because they're very common in our society where we have lots of stress. 

[01:04:47.04] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:04:48.58] 

[01:04:53.66] DAN BROWN: Then we notice another change. For example, some people when they-- 

[01:04:58.02] [NON-ENGLISH SPEECH] 

[01:05:19.38] TRANSLATOR: From what you have described, it gives the picture of a situation where people, although they do not like being ill, but, in fact, what they are trying to do is they are consciously seeking to become ill. 

[01:05:32.22] DAN BROWN: Not consciously, but their behavior and their thoughts makes it worse. That's why we call these maintenance factors. 

[01:05:40.60] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:05:46.86] TRANSLATOR: For example, with little children, they know that if they get sick, they'll be on vacation. They'll have a holiday. And so sometimes-- 

[01:05:53.00] DAN BROWN: Yes. 

[01:05:53.50] TRANSLATOR: --a little bit of incentive to get sick. 

[01:05:55.06] DAN BROWN: Yes, they learn. Yes. And that would be an example of a maintenance factor. They learn to get sick. Exactly. 

[01:06:02.36] SPEAKER 2: Your Holiness, this is actually a very big problem with people who have pain, chronic pain, for long periods of time. And there's a technical term for it. It's called secondary gain. It means that they actually get something because they have the headache. Have the headache, I can't go to work today. Have the headache, I can't see these people. 

[01:06:22.12] So over time, I think what Dan is saying is that people learn in a very bad way how to use their illness so that they feel happy, actually, with the illness, rather than the unknown of maybe being healthy. Then they have to work, they have to talk with people, and so forth. This is actually-- on a subtle level, this happens with many, many people on a subtle thought [INAUDIBLE]. And then with some people-- not too many, but some people-- it happens on a gross level. And then you have this difficulty treating people because they don't want to get better. 

[01:07:01.26] One big one is if you have an automobile accident, you have back problems. And you go for treatment over a long period of time, and nobody can help you. And this is common because medicine is not that good with pain, back pain. 

[01:07:18.06] So then you can't work. So insurance companies, they pay you to live. Well, then you don't have that much incentive to get better anymore because you're getting money for not doing anything. So it's very hard to come to a clinic then and do these kinds of things, and get better. 

[01:07:39.42] That's why we think that what's very important in behavioral medicine is to do an accurate assessment and identify all the factors that cause and maintain the illness. And you have to treat all of them. So the treatment has multiple levels to it, or you're doing a number of things simultaneously. And the more accurately you identify all the factors and develop a treatment for each one, the greater the likelihood that the treatment will be successful. Now, if we turn to the next slide, we'll turn to the treatment. 

[01:08:08.16] OK, the first thing that we do with a patient who comes in with a headache is we have them keep a daily diary. And this is an example of a headache diary. It's put on a series of cards like this with a picture of the head. And they can say, they can color in or use the numbers and find out what area that they have a headache. 

[01:08:30.08] And you'll see here there's the hours of the day. And here is the rating of headache intensity from no headache to very, very horrible, severe headache. So each hour of the day, they have to give a rating of how intense the headache is. So you can see when this person wakes up in the morning, they have a very excruciating headache. And it goes down somewhat during the day, and then at night it comes back, clear. 

[01:09:02.18] Here it's hard to read, but I'll explain what's on that. Let's go to the next slide first. This is the same patient. And you can see-- look, this is another day-- same pattern. See? 

[01:09:14.50] DALAI LAMA: Yeah. 

[01:09:15.06] DAN BROWN: So if you have a person keep a daily diary like this for several weeks, you can usually identify a pattern specific to that person-- not the same for everybody. 

[01:09:24.22] DALAI LAMA: Yes. 

[01:09:24.74] DAN BROWN: So we can say that for this person, there are certain high-risk times, morning and night. Then we have to ask ourselves, why does it happen that way? Why is the pain worse in the morning and the evening, and not during the day? And we can identify-- 

[01:09:42.74] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:09:45.00] TRANSLATOR: In this case, is the patient working? 

[01:09:48.10] DAN BROWN: The patient is working. This particular patient was a mother who has, I think-- I remember three children. She's a single parent, no father for the children. And she has to work and take care of three of these kids. 

[01:10:01.64] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:10:03.68] TRANSLATOR: So during the day, probably her mind gets distracted. She just thinks about other things. 

[01:10:07.56] DAN BROWN: Well. 

[01:10:07.86] TRANSLATOR: That accounts for the decrease of the headache? 

[01:10:11.16] DAN BROWN: What happens-- it's hard to read these, but I'll explain what's on them. She says every time she has the pain-- and we looked at this for several weeks. Every time she has the pain, she's talking about getting her kids dressed, getting her children off to school, fixing them dinner, fixing them breakfast, worrying about taking them to school. And almost every day, you see the same pattern. So we're identifying what's called a high-risk situation. And for her, whenever she's worried about getting her kids settled, that's when the headache pain is the worst. 

[01:10:47.00] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:10:58.94] TRANSLATOR: What is she doing right there in the midpoint of the day when the headache is the least? How is she spending her time? 

[01:11:02.92] DAN BROWN: She's working. 

[01:11:04.34] TRANSLATOR: And not thinking about her children? 

[01:11:05.56] DAN BROWN: That's right. 

[01:11:06.12] [NON-ENGLISH SPEECH] 

[01:11:11.70] So we wonder about it the same way Your Holiness is wondering about it. We have to think, OK, what is the pattern? And can we identify the factors? And usually what we find is for any given patient with a headache, there are usually anywhere from four to six factors. Some are more important than others. 

[01:11:29.26] And after several weeks of this kind of work, you can identify the risk pattern for that given individual. And then we can say to the person, look, you need to change this a little bit because this is what's associated with your headache. Next slide, please. 

[01:11:46.64] These are examples of the typical things that cause headaches in people-- sometimes certain foods, foods that are high in nitrites, like in the preservative, like hot dogs, very Western food. Caffeine and alcohol-- caffeine causes constriction of the blood vessels. Alcohol causes expansion of the blood vessels. If people use caffeine a lot or alcohol a lot, or the combination, which is common, they're teaching the blood vessels to constantly change the size. So the blood vessels get less stable, more dysregulated over time. So in this case, the person's behavior makes their headache worse. 

[01:12:29.32] Hunger and fasting can lower blood sugar levels, which can trigger headaches in some individuals. Menstruation, hormonal changes for women. Sometimes exercise. Sometimes oversleep. 

[01:12:45.54] People in the morning, they hear the alarm and they wake up, but they're lazy. They don't want to wake up. So they lie there. And they lie there for a half an hour or an hour, and they keep putting the alarm on. What happens-- 

[01:12:58.68] [LAUGHTER] 

[01:13:03.34] What happens for these people is their breathing gets very shallow. And because the breathing gets very shallow, it changes the amount of oxygenated blood going to the brain, blood with oxygen in it. So the brain has to open up the blood vessels more to adjust for this. And that can trigger the blood flow changes. 

[01:13:24.90] Sometimes inhaling fumes, like from exhaust fumes from cars or cigarette smoke. These are a variety of things in the environment. Some people, but not all people, if they get very angry and they don't want to express it-- so they try and deny it, as we talked about it-- this will cause changes in the cardiovascular system, which can for sensitive individuals, it can cause headaches. But that's not so common. It happens for about 20% of all people with vascular headaches. 

[01:13:56.53] We used to think a long time ago that headaches had to do with emotions, but it's not so simple-- only for some individuals. And as I mentioned, medication abuse. There's a medication that is used in the West called ergot, cafergot. It's derived from a mold that's common to bread. And it causes the blood vessels to constrict. 

[01:14:17.73] So if you see the headache begins by having the cranial arteries expand, if you take that right away as soon as the expansion happens, you can stop the headache from happening. But people get worried about the headache coming on, so they take it, and they take it, and they continue to take it. And they teach the blood vessels to get more jumpy. So the very treatment then becomes the cause of the illness. 

[01:14:38.59] The next phase of the treatment is to identify the pattern of muscles where the spasm is. And we use a machine called an EMG machine, electromyograph. And muscles give off a certain amount of electrical activity. When the muscle is very active, or spasm, it gives off a high amount of activity. And when the muscle is calm and relaxed, it gives off a low amount of activity. 

[01:15:01.39] In the old days, we used to have to take electrodes and paste them on, and it used to take a long time. But now there are more modern techniques. And this is a technique called a scanner. And you can simply touch the electrode to the skin, and it will give you a reasonably accurate readout of the muscle activity. 

[01:15:18.47] So you can touch it to all the points on the head and the neck and the scalp. In about 15 minutes, you can get a very accurate reading of what muscles are involved in this particular pattern of headache for this given individual. And it's different for each person. 

[01:15:32.85] The reason why we do that is because of what's called referred pain. Referred pain means that because of the way the nerves are in the muscles, people perceive the pain at a point different from where the muscle tension is. So for example, a person may say, oh, I have a bad headache here, but the muscles that are contributing are back here. And they massage here to try and make it better, but they never get at the cause because it's back here. So we want an objective way of finding out exactly the pattern of muscles. 

[01:16:02.29] Now, you might say, well, it may be different for this individual. And how can we measure it if the person doesn't have a headache? Because often when they come to the clinic, they don't have a headache. But you can recall earlier that we know that most people who have chronic headaches, the pattern of muscle activity is there even when they don't have the headaches. 

[01:16:21.61] TRANSLATOR: You said that people who have recurring headaches, their muscles are quite stiff and contracted. Is that genetic or-- 

[01:16:32.55] DAN BROWN: No, we think it's stress related. Learn. 

[01:16:36.69] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:16:40.30] TRANSLATOR: You mentioned that there is other cases. There are cases where it's hereditary. 

[01:16:44.67] DAN BROWN: With headaches, it's usually. In most cases, it's stress related. This slide shows that. 

[01:16:50.67] You see, this is where we take the readings-- all along the head, neck, and scalp on the back and down the back. And here we see the readings. This is the forehead. This is right here. This is the jaw muscle. This is the neck. And these are the muscles on the back of the head down here. 

[01:17:12.59] Now, on this particular chart, any reading-- I don't know if you can read that, but any reading above 3 is usually important clinically. And you can see where I've circled this here, that this person has a reading of 5.2 microvolts on the-- that's high, on the forehead. 

[01:17:32.61] DALAI LAMA: Not like the measurement for [INAUDIBLE], much easier. 

[01:17:36.91] DAN BROWN: Well, what we do is we measure it over time, and we look for a stable pattern. You see, this column-- 

[01:17:41.91] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:17:48.57] TRANSLATOR: Dan, you-- 

[01:17:49.27] DAN BROWN: Yes. 

[01:17:50.37] TRANSLATOR: What you do is you give them a number from 0 to 5? 

[01:17:55.01] DAN BROWN: No, this is different from that. This is the electrical output of the muscles. Now, the person who developed this with the EMG machine gave this particular measure to over 1,000 people. And by that way, we now know the norms or what the normal muscle level should be. See, for every muscle in the head and neck and scalp, since it's been tested on thousands of people, we know what the normal muscle should be. And we can say that this person has a reading much higher than the norm, much higher than expected. 

[01:18:26.35] [NON-ENGLISH SPEECH] 

[01:18:29.91] So when I say that the reading of 5 is high, that means that it's two standard deviations-- in statistical terms, that means much higher than what we'd expect for the normal person. For this person, there is a muscle area here, in the right area here in the forehead, and a little bit from the left, and then down the side here. Just press a little harder. There it is. 

[01:18:57.71] So that's here, this band here and down here. And then three weeks later, we tested the same person again. And you can see it's exactly the same pattern, except it goes a little bit more down to the neck. That's what I mean by a stable pattern over time. This was done when the person did not have a headache. 

[01:19:16.23] Now, this was a 37-year-old man who had eight years of headaches. And the pattern is fairly stable at this point. So the first step is to identify the pattern. 

[01:19:28.09] Then we use biofeedback. We will put the electrodes on this particular muscle, and we will give the person feedback, a little-- when the muscle activity is high, that is, when it's 5, then the machine will make a little blip. It'll go, blip, blip, blip, blip. And every time the spontaneous activity of the muscle drops to, say, 4, the machine will stop making the blips. 

[01:19:59.73] So we say to the person, see if you can make the machine be quiet. And after a while, the machine will drop down, the muscle activity will drop down to below 4. It'll be quiet. Then it will go back up. Then it will drop back down. And after a while, the person learns some way to make the machine be quiet, which is another way of saying that they make the muscle activity less. 

[01:20:25.19] Then we set the machine at 3, and they repeat until they can make the machine be quiet, which means they've now learned. They've taught the muscle to drop the activity to below 3. And then we set it to 2. It usually takes-- 

[01:20:39.53] [NON-ENGLISH SPEECH] 

[01:20:44.31] It usually takes five to 10 sessions to do this. And you see we can develop this kind of program for every muscle that's high for this individual-- very individualized. Next slide, please. 

[01:20:58.71] This is an example. Here, this is the amount of muscle activity. The person came in to our laboratory. And he had chronic pain here caused by an injury, but it didn't go away. And he had, I think, four or five years of daily pain. Couldn't work anymore because of this injury and had bad headaches and pain here. 

[01:21:26.29] So when we took a reading of the muscle, it was 5 microvolts. Then we said to him, OK, see if you can make the machine be quiet. And it jumped up to almost 10. 

[01:21:39.93] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:21:42.33] DAN BROWN: Why did that happen? This person didn't have any idea how to relax. He tried very hard, a lot of striving. And because he tried so hard to relax, that made him less relaxed. And you can see that it got-- I'm losing my-- Cliff, could you-- 

[01:22:00.81] CLIFF: Yeah. 

[01:22:01.61] DAN BROWN: It got much worse. So then we stopped, and we explained to him that you can't try to relax. Relaxation means calming both the body and the mind. And it's something that he had to just let happen, not make happen. 

[01:22:15.57] And with some instruction, he began to become calm with this. And in the same session, he was able to-- great. Thank you, Cliff. He was able to drop the muscle level down to 3. So he's learning to get voluntary control over that muscle activity. And then in the next session that we used the biofeedback, he was able to drop it down to about 2. 

[01:22:41.51] Next session, he was able to drop it down. And you can see how it goes down. You see, he's learning. See the learning? 

[01:22:51.27] See, this is where he starts. This is where he ends. Next session, he comes in very high, drops it down. Next session, it drops from here to here. And then you can see what happens. The learning gets generalized. That is, when he comes in by the eighth session, seventh session, the muscle is low during the week, not just in the hour. But it stays down. 

[01:23:16.69] Now, this line here, we have him keep a daily record of the pain from a 0 to 5 rating, if you remember. And then we take all of those ratings and we develop an average for a whole week. And it's every day, every hour he takes a reading from 1 to 5. We combine them all, and we take an average for the week. 

[01:23:38.01] And this is each week's average. And you can see that the average for week one is about 4. That means very intense pain. And it goes down a nice slow and steady way, so that up to week eight his pain estimate is very mild during the week. 

[01:23:52.35] Now, he has times during the week where it's still high and low, but on the average it's much less here than it was here. So as he's teaching the muscles to relax, the pain perception also drops, much less pain. What happens is that at this point, because he's feeling much more confident and better about himself, he says, I now am ready to go back to work. 

[01:24:14.63] Now, he was a construction worker, built buildings. And he didn't like being out of work because his esteem, his own sense of self-worth, was-- work was important to him. So he wanted to go back to work. So he went back to work, and look what happens. 

[01:24:32.91] Work was stressful for him. So the muscle activity level goes way up again, and the pain goes up. But because he had learned something new, he was able to generalize or apply that learning to a new situation. 

[01:24:47.81] So by two sessions later, he's taught that muscle to remain in a relaxed state even though he's in a high-stress situation, and the pain readings go down. So that by three months, six months follow up, there's no high muscle activity, and the pain is relatively mild. And after a while, there isn't any. So this is an example of how we use learning, teaching the muscles. OK, next slide. 

[01:25:15.45] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:25:21.37] DAN BROWN: Yes. His Holiness can take these, one for each hand. You want to pass these out to people? 

[01:25:29.85] [NON-ENGLISH SPEECH] SPEAKER: 

[01:25:38.65] Now, so far we have tried to-- you need two. So far, we have tried to teach the patient to gain control over the muscle activity. But that's only half of the problem. We also have to teach the person to gain control over the blood flow patterns, what's called a vasomotor response. And we use these thermometers to do that. 

[01:26:01.89] If you put the thermometer in your fingers like this and you wait, say, 20 seconds so that the thermometer will adjust to your skin temperature, you can take a reading. What we find is that the skin temperature is a function of the size of the blood vessels. So when the blood vessels are open, there's more blood which is warm, so the temperature is higher. When the blood vessels are constricted or closed, temperature drops. 

[01:26:32.35] Now, that's also related to stress. So when people are under high amounts of stress, that means the blood vessels will constrict, which means the temperature goes down. And when they're relaxed and calm, it means the temperature will go up, and the blood vessels open up. 

[01:26:49.07] So you see, the person can use the reading here as feedback to tell whether they can actually change this. So we say to people, see if you can make your hands get warm, and they do some sort of visualization. They might imagine warming the hands over an imaginary flame or over a hot stove, or imagine being out in the warm sunshine. 

[01:27:11.15] [NON-ENGLISH SPEECH] 

[01:27:15.41] Or they could do some elaborate visualization in meditation to see if they can actually produce the physiological change. And they do that for three to five minutes. And then we say, open your eyes and see if you've changed it. So they learn to change this. 

[01:27:33.65] Now, the magnitude of change, that is, the size of the change, is not so important. Because we're talking about teaching the body a new physiological habit, what we call visceral learning. So what's important here is the consistency of the practice. 

[01:27:47.33] Now, these are very nice because unlike expensive electronic equipment, most people can take these, put them in their pocket, and take them home so they can practice during the day. And we ask people to practice this six times a day for about three to five minutes. 

[01:28:02.73] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:28:04.91] DAN BROWN: It takes about 20 weeks. They practice six times a day. And they only have to produce a change of one to two degrees, not a lot. Because what they're doing by producing even a little change is gaining voluntary control over the blood flow pattern, that is, using the mind to control the body. And they can get very skilled at that. 

[01:28:26.75] Once they get skilled at doing this here, which is fairly easy, we then tape-- with both hands. We then tape them here, and they have to do the whole hand. Then we tape them here, and they have to do the wrist. Then we tape them here. 

[01:28:43.59] And when they get very skilled, they can change the temperature of the entire lower arm maybe 1 to 2 degrees each time they try in the ideal sense. Once they can change that at will skillfully, then we put them in the toes-- much harder to do. And then finally, the feet. 

[01:29:02.45] So they learn to change the temperature of larger and larger surface areas of the body. The better they get at that, the greater the likelihood for improvement of their headaches because they're gaining control over the whole blood flow pattern. And since headache is caused by a sort of local dysregulation of the blood flow, this puts things back into the right balance. 

[01:29:27.49] On the average, it takes people about 20 weeks. Some people do it much quicker. Some people do it slower than that. Most people can learn this. 

[01:29:36.37] The next thing that we teach people is breathing exercises. We teach them diaphragmatic breathing. They put their hands on their hips, and they learn to breathe in slowly and expand out the hands this way. And we use the hands as feedback. 

[01:29:51.93] So you see, abdominal breathing, they use the abdominal muscles. But if they're really using the diaphragm, the hands will go out this way. 

[01:29:59.89] SPEAKER 1: [INAUDIBLE] 

[01:30:01.96] DAN BROWN: Is that clear? So we teach people to do this breathing about 20 minutes a day. Some people have found that when you do regular breathing like this for 20 minutes or half an hour, it causes a rapid uptake of catecholamines, that is, the chemicals that are part of the stress response cycle, so that this actually helps prevent the buildup of the very things that inflame the tissue. There is a problem with it. 

[01:30:29.46] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:30:32.52] TRANSLATOR: What do you do with your mind? Dan, what are they to do with their minds while they're doing the breathing? 

[01:30:37.38] DAN BROWN: Focus on the movement of the diaphragm. 

[01:30:39.22] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:30:41.00] DAN BROWN: Important question. Now, if they do the breathing exercises while they have a headache, it makes it worse. So they have to do them when they don't have a headache. And if they are shallow breathers, if they breathe more from here than here, sometimes that can make it worse. 

[01:30:58.94] So they have to be carefully instructed in the breathing exercises so the headache doesn't get worse. But if they do them correctly over time, it works preventatively. Means they'll get less frequent and less intense headaches over time, which I'll show you in a slide. 

[01:31:13.30] So the teaching the muscles relaxation, teaching the blood flow change, teaching a general relaxation, and then the breathing exercises are the techniques that we use to calm the body and to teach the body a better, healthier physiological response, and to get rid of the bad physiological habits-- the high muscle tension and the blood flow changes. That's the first part of the treatment. The next part of the treatment is to work with the headache when the person actually has a headache, that is, the acute headache symptoms. 

[01:31:48.42] And there are several things we do for that. We work with what's called a behavioral chain. And that is a sequence of all the events. We ask the person to identify the very first thing before they actually feel the intense headache pain. What's the earliest symptom? And over time, people can learn to identify earlier and earlier things in time. So they might say, well, I feel a little funny. 

[01:32:13.27] [NON-ENGLISH SPEECH] 

[01:32:15.52] Then they may notice after they feel a little funny, 10 minutes later they start getting a little nausea. They notice visual changes. Five or 10 minutes after that, they have the thought, aha, a headache is coming on. At that point, there will be a point of recognition. 

[01:32:35.72] Then the bad thoughts, the negative thoughts come in. They say, oh, no, this is going to be the worst headache ever. Here we go again. There's nothing I'm going to be able to do about it. And those bad, negative thoughts make it much worse. Headache increases. At this point, they'll feel a lot of pain. 

[01:32:52.12] So we construct the chain of events. That's called a behavioral change. Then on the other side here, we have them work out strategies to cope, healthy ways of dealing with each step. So when they start feeling a little funny, they remind themselves that that's a good time to practice relaxation. 

[01:33:13.22] [NON-ENGLISH SPEECH] 

[01:33:16.66] And maybe by calming themselves, it will cut off the headache from happening. If they start noticing the changes in the visual field and also the nausea, that's a good time to practice with the thermometers to see if they can voluntarily change the blood flow before the headache builds up. If they notice the negative thoughts coming in, they can skillfully practice the opposite. 

[01:33:42.38] Take one step at a time. There are things I can do to help myself. I'm doing what I need to do to help. They remind themselves of positive, confident things to cut off the negative thoughts. 

[01:33:52.88] And then finally, they practice pain coping strategies. We teach people ways of attending that will alter the actual pain perception. And we find that people are very different in what they can use in their mind to alter pain perception. And they're essentially four different approaches that people use. And what works for one person won't work for another. 

[01:34:15.68] Some people can lessen the pain through avoidance. That is, distracting themselves, putting their mind in a pleasant fantasy, thinking about something rather than the pain, focusing on outside events-- avoidance or distraction. Some people can do it by alleviating the pain. That means making it less, like imagining numbness. A person can imagine their whole hand getting numb, no sensation. 

[01:34:45.36] [NON-ENGLISH SPEECH] 

[01:34:50.20] And then transferring the numbness to where the pain is, like a visualization on numbness, lack of sensation. And for some people, that works. A third approach would be to directly alter the perception of the pain. They can focus on the pain area and imagine it as a tingling sensation rather than a pain, or as a warmth. 

[01:35:12.94] TRANSLATOR: [NON-ENGLISH SPEECH] 

[01:35:17.38] DAN BROWN: Or fourthly, they can use awareness, simply putting the awareness on the pain fully until it shifts-- mindfulness. Now, in our research we found that people are very different in which one of these works. And some people find that awareness and mindfulness is the best. Other people find that distraction or avoidance is the best. For other people, numbness is the best. 

[01:35:41.86] So what we do is we teach people to learn what way is best for them by not using the headache pain, but a neutral pain. That is, a pain that isn't an area of conflict for them by simply pinching and making pain, and then counting backwards and see if the pain gets less. And then they pinch again, and they try and change it to a tingling. And then they pinch again and make it numb. And we do an assessment, and we try and find out which of these strategies, what we call pain coping strategies, works for them. 

[01:36:13.53] [NON-ENGLISH SPEECH] 

[01:36:18.72] Most people will find one or two of these that will work. And then we apply them skilfully to the pain, to actually alter the pain as they're having it. You'll talk much more about this tomorrow. OK. 

[01:36:33.32] Now I'll show you an example of the results. Now, this is a person-- this chart here has a measure of both intensity of the headache-- how high this line is has to do with how intense the headache is, and how wide this line is has to do with the frequency of the headaches. So if the line is very high and very wide, it means that they've had intense headaches and a number of headaches during this day. Here, they've had intense headache, but usually one headache during the day. Here, they've had one headache not so intense. 

[01:37:12.62] Now, this is the accumulation of all the estimates of pain during the day. This chart here is before any practice, when they were doing the self-monitoring, what we call a baseline. They simply observe and keep a daily diary of the headache intensity and frequency. OK. 

[01:37:38.50] This is after they begin relaxation training, calming the body and mind. And here they begin the work with the thermal biofeedback and also the work with changing the muscle patterns. So next slide, please. 

[01:37:56.16] SPEAKER 2: Dan, there's a confoundive here, which obviously you're aware of. And that's that this is two days before Christmas. And in America, people have a very hard time with Christmas-- big holiday. Everybody comes to visit. Many people find Christmas itself to be a very big stress. So it goes down right after Christmas. 

[01:38:16.50] DAN BROWN: But you'll see. You see, now the person is engaged in everyday practice with calming the body in general, specifically working with the muscles in the head, working with the blood flow, and also the breathing exercises. And if you can see, the pattern doesn't change very much until-- go to the next slide. 

[01:38:42.20] Again, when we get into about 20 weeks later, look what happens. Now, this is the last slide because this person doesn't have any more headaches. Now, this person had 13 years of daily headaches. 

[01:38:54.42] Now, this person we followed for six years. They did not have a headache for six years. Then they got pregnant. This is a woman. And she had headaches come back when she got pregnant. And she then practiced again, and they went away, and she's not had headaches since. 

[01:39:08.50] DALAI LAMA: Wonderful. 

[01:39:09.28] DAN BROWN: So this is an example-- 

[01:39:10.44] [LAUGHTER] 

[01:39:13.10] It's a strong example of the learning, but, you see, it takes time to teach the body a better habit, better physiological habit. Now, we also use this same approach for treating hypertension, people with high blood pressure. We start first by having them keep a daily diary of their blood pressure, only in this case we have them use a blood pressure instrument and keep track of their blood pressure, and do it three times a day. 

[01:39:40.86] First, they come into the clinic, and we train them to then take their blood pressure at home. And every couple of weeks to make sure they're doing it accurately, they come back and have to do it in the presence of other people as a check. They learn to take their blood pressure three times a day for the next three weeks as a baseline. This is the chart that we use for that. Next slide. 

[01:40:00.68] The protocol is general calming, that is, the steps of the treatment, general calming, followed by hand warming. And the hand warming is the most important thing for this treatment. Here, up the entire arm, and then the feet. Again, it takes about 20 weeks to do that. 

[01:40:21.04] And then also the breathing exercises-- same treatment because hypertension has a lot to do with the blood flow patterns again. Now, this is a person who came in, and their systolic blood pressure was 180, which is high. And their diastolic blood pressure was 100, which is quite high. This line here is the most important for health. 

[01:40:44.02] So we want to get their diastolic down from about 100 to about 80. And you can see that they kept the baseline for six weeks right here. And there's a little drop in their blood pressure simply by observing it. The mindfulness already causes some change here. And it causes a big change here. 

[01:41:02.70] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:41:06.18] TRANSLATOR: What are they mindful of? 

[01:41:08.58] DAN BROWN: They are simply aware of the blood pressure by keeping a record of it and writing it down. 

[01:41:12.96] TRANSLATOR: Paying attention. 

[01:41:13.26] DAN BROWN: Paying attention to it, yeah, not the same as-- 

[01:41:15.98] [NON-ENGLISH SPEECH] 

[01:41:23.22] And you can see that over the course of-- 

[01:41:25.12] [NON-ENGLISH SPEECH] 

[01:41:30.30] TRANSLATOR: You said when you use the thermometer, you have to visualize something. 

[01:41:34.44] DAN BROWN: They visualized warming the hands and the arm. 

[01:41:36.48] TRANSLATOR: But in the case of blood pressure-- 

[01:41:37.98] DAN BROWN: Same. 

[01:41:38.20] TRANSLATOR: --you just pay attention? 

[01:41:39.34] DAN BROWN: No. First, they record the blood pressure. 

[01:41:43.38] DALAI LAMA: Yes. 

[01:41:44.04] DAN BROWN: Then the next stage of the treatment is the body-mind training, which involves relaxation. 

[01:41:50.28] DALAI LAMA: Yes, yes. 

[01:41:51.18] DAN BROWN: This and also the breathing. They do that for 20 weeks. So you can see over the 20 weeks the blood pressure goes down. Now, we're not taking one reading here. You see, they're keeping a daily diary three times a day. 

[01:42:05.00] And then we take all the readings for the week. And we get these points here on average. Because if you take only one reading, it doesn't mean anything because it fluctuates a lot. So we're taking an average of lots of points during the week. And you can see that it drops, if you take the weekly average. 

[01:42:21.43] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:42:23.80] DAN BROWN: At the end of the 20-week training, this person's diastolic blood pressure is about 82 rather than 100-- good drop. And the systolic went down to about 150. Now, 150 may seem high, but this is a 70-year-old-- 

[01:42:38.16] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:42:40.26] TRANSLATOR: During that treatment, they don't take any drugs, do they, reducing the-- 

[01:42:48.38] DAN BROWN: Very good question. Many of these patients are on medications. During the treatment, we do not ask them to change the medications, not at first. 

[01:42:59.90] [NON-ENGLISH SPEECH] 

[01:43:13.54] So you see, this is how high the blood pressure is even with the drugs. 

[01:43:16.98] DALAI LAMA: Oh, yes. 

[01:43:18.14] DAN BROWN: So this is the change when you're leaving the drugs constant. This is just from the behavioral training. This is the change that you get. 

[01:43:26.06] Now, what we find is that for-- not for this patient, but for many patients, after a while the effects of the drugs and the behavioral training will combine. And they can drop the blood pressure too quickly, and they start getting symptoms from that. They get what's called postural hypotension, which means if they try and sit up too quickly, they'll get very dizzy and fall back because they're dropping their blood pressure too much, because both the drugs and the behavioral treatment are adding too much of an effect. So at that point, you see, we want to cut back the drugs-- 

[01:43:58.16] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:43:59.80] DAN BROWN: --and let them use their mind instead. 

[01:44:01.76] [NON-ENGLISH SPEECH] 

[01:44:08.88] So you might ask, Your Holiness, how do we know when to cut back on the medications? And the way that we do that is that whenever the diastolic blood pressure drops below 80 on the average for two weeks, then we cut the medications by 20%. If it stays down, two weeks later we'll cut it another 20%. If it goes back up, we'll adjust the medications back. 

[01:44:33.50] So we keep doing it until we find just the right level. What we find is about one third of the patients can drop below the goal, which is 80, in a stable way with no medications. Another third can drop to the goal in a stable way with a reduction of their medications. And for another third, this treatment doesn't work. Next slide. 

[01:45:04.06] OK, now, this is an example of another hypertensive patient. And I chose this particular slide for the benefit of our wonderful translators this week because this particular patient was a translator, interpreter. And he worked in the courts. He translated a foreign language in the court system, the legal system, which is a very high stressful situation because he has to translate very accurately, because it's being recorded into the legal record. And he always worries about getting it just right. 

[01:45:33.81] So when we did the self-monitoring and we tried to identify triggering situations, what we found was that the thing that made his blood pressure go up most was translating in the courts. And every time he was in the courtroom, much higher. So we taught him to practice. And you can see, this is the practice. And it goes down, your diastolic and systolic. And then once he could lower it to about the criterion level of 80, the goal here, we then said, OK, we want you to take your thermometers into the courtroom. And while you're sitting there waiting to translate during the time, the free time, we want you to practice in the courtroom, in the high-stress situation. 

[01:46:16.77] So you can see while he's in the courtroom, the blood pressure, systolic and diastolic blood pressure is much higher. But now he's becoming skillful in dropping his blood pressure while he's in the most stressful situation for him. Now we've taken his ability to teach his body a new habit, that is, lowering his blood pressure, not only while he's in a calm state, but while he's in a high-stress situation-- in this case, the translating. And he's been able to, as we say, generalize the learning to a new situation. OK, the next slide. 

[01:46:52.73] Now, this is a slide from Steve Fahrion, who developed this technique at the Menninger Foundation. And you can see that on this slide here, this was a person who practiced very inconsistently. This person was lazy. And they would practice one day, and then they would skip a couple days, and then practice again. And you can see what happens over the 20 weeks-- choppy, jumpy. 

[01:47:16.19] This person practiced every day. See the difference? So that's what I mean by the people who practice regularly. It's the consistency of the change, not the magnitude. Doing a little bit each day is better for the body to learn a new habit, rather than getting a big change and then not doing anything for a few days. 

[01:47:36.77] Asthma, I'll mention briefly, is a situation where the air passages are lined with smooth muscle tissue, and that muscle tissue can contract. And asthma is a condition where the muscle tissue contracts, what we call a bronchospasm, a spasm of the bronchial passages. And because it contracts, it traps the air inside. So the person has a difficulty breathing out. 

[01:48:06.89] Now, there are two aspects to asthma. There's the chronic condition and the acute condition. During the chronic condition, the air passages are like an upside-down tree. So there's a big passage and then many branch passages. In the chronic condition, the branch passages, or the small airway passages, contract-- not all of them, but some. 

[01:48:33.99] And it varies over time-- sometimes more, sometimes less. But for a person who's vulnerable to asthma, they will have some degree of contraction of the small air passages most of the time, although they're not aware of this. Because asthmatics, as you recall, Your Holiness, earlier, usually are not able to be aware of these changes. And if they are, they're usually inaccurate. 

[01:48:55.31] The asthma attack happens as something in addition to the contraction of the small air passages. The asthma attack happens when the large air passages, the main passage, contracts. And because that causes such an obstruction of the airflow, the person can't breathe, and it becomes a crisis. That's the acute condition. When we treat asthma behaviorally, we want to look at both the chronic small air spasm as well as the acute condition. 

[01:49:26.41] And we begin by, again, self-monitoring. We teach people to be aware of when their air passages are more contracted and when they're less contracted. But we have a problem with that. And the problem is that most people perceive poorly, inaccurately. 

[01:49:41.57] So we use this device. And this device is called a peak flow meter. Unfortunately, it got broken on the plane. You blow into this end like this. And when you blow into it, you see, it will move this. 

[01:49:59.49] Now, since asthma is a condition of trapping the air inside, this measures how much air you can force out in, say, one second, what we call peak flow, the maximum amount of air that can be forced out intentionally or effortfully in a short amount of time. So for people whose air passages are open, when they blow, they get large readings. For people who have some degree of bronchospasm, you see smaller readings. 

[01:50:29.35] So these are, again, not very expensive. And people can take these home, and they can use them during the day and keep a daily diary, the self-monitoring again, and learn to become an observer of their own air passages, you see. And they keep reading six, eight times a day like this. 

[01:50:49.95] Now, this machine is very inexpensive. You see, it's made out of plastic, but it correlates-- the readings are very accurate. This particular one correlates very highly with very expensive laboratory equipment. So we have a way of getting an accurate, very accurate reading inexpensively and that people can do at home. 

[01:51:10.71] So for the first two or three weeks, we have them, again, take a baseline and record what they find. Many asthmatics already show improvement. Why? Because they worry so much about when the asthma attack comes on that sometimes the worry itself will create the attack. But you see, if they learn to look for their own pattern, they'll find, for example, five weeks or five days, or a week, or two weeks where the readings are always high. So they can say to themselves, I don't think I have to worry so much now. 

[01:51:43.77] Or they might find several days where the readings are consistently low. And they'll think to themselves, now is a good time to take more medication. So they learn to accurately perceive the symptom. And through doing that awareness training, it already has a beneficial effect. That's the first step. 

[01:52:02.73] Then we teach them relaxation again. And we teach them what's called peak flow biofeedback. And what we do is we have them do special breathing exercises. And while they're doing the breathing exercises, they use this. 

[01:52:15.81] So for example, they'll first blow on it, and they'll get a reading, say, of 350, low. Then they will breathe. And while they're breathing, they'll visualize forcing the air out gently. If they force it too much, they'll get more bronchospasm, if they try too hard. But if they're in a very relaxed state, calm state of body and mind, they might be able to find just the right amount of effort where the bronchospasm will get less and the reading will go up. 

[01:52:47.37] How will they do that? Because right after practicing the breathing for, say, five minutes, they can blow on this and see. And they can teach themselves a certain kind of breathing, which is often very individualized, in which they can improve the readings. So they're teaching themselves voluntary control over the smooth muscle response. 

[01:53:06.85] This doesn't work for all asthmatics. There are two kinds of asthmatics-- some whose asthma is more stress related, and the other, it's much more biological and may be related to allergy and inflammation. For the people for it's more stress related, this works very well. The people for it's more biologically, doesn't work so well. We don't know how to treat those individuals quite yet. But you see, at least for some asthmatics this is very effective. 

[01:53:36.21] So far, we've talked about psychophysiological disorders. Behavioral medicine has been very effective in treating certain kinds of psychophysiological disorders, particularly headache, chronic pain, which we'll hear more about tomorrow, asthma, and irritable bowel. Those have been the areas-- 

[01:53:55.29] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:53:55.85] DAN BROWN: Bowel problem. Those have been the areas that have been most improvement. Behavioral medicine has been used more recently, but much more controversially with immune-related disorders. And I thought I would say a little bit about that now. I don't know if we have time to do all that. I'll talk about AIDS, but not-- cancer we can say a little bit about this afternoon. 

[01:54:16.25] SPEAKER 1: Sure. 

[01:54:16.75] DAN BROWN: OK. Let me say a little bit about AIDS because you had asked a question about this earlier. So I thought I would include something about it. AIDS is caused by a virus, and it's a virus that's composed of a core. And in that core there's genetic material, what's known as RNA and a protein. That's the core. And the protein surrounds or protects the RNA. And it also contains an enzyme or a chemical that can allow the virus to replicate, that is, to make another one of itself. 

[01:55:00.19] Then on the outside of the virus, there's a coat. It's a coat that contains both sugar and protein, what's called a glycoprotein coat. And then there are these receptors on it. That's the composition of the virus. 

[01:55:16.45] The virus is known as the HIV, or Human Immunodeficiency Virus. There are also similar viruses that affect animals. There's one that affects sheep and monkeys. There's now one that affects dolphins. So there are certain kinds of animals that it affects. But this one is specific to the human. 

[01:55:38.61] The virus first attaches itself to T cells, onto the surface. And there's a special area, a receptor, a peptide area where it attaches right to the surface. Then once it attaches, it injects its genetic material inside the cell. 

[01:55:57.61] Now, this is an RNA virus, that is, it has a specific kind of genetic material. Many cells have DNA and RNA, but this is a very simple virus. It doesn't have its own DNA. So it has to borrow the DNA of the cell in order to make other copies of itself. So it borrows the cell's DNA and uses its own RNA, and uses this special enzyme in order to make copies of itself. But it has to use the cell to do that. 

[01:56:28.71] Once it injects the genetic material inside the cell, it will link up with the DNA of the cell, the host cell, and it will start manufacturing new copies. Although this is a very peculiar virus because the RNA links up onto the DNA backwards, it's what we call a retrovirus. It's a particular class of viruses that makes copies of itself in a reverse order. 

[01:56:55.71] Viruses like that are very inefficient. Because when they make copies of themselves with the genetic material, they can make a lot of mistakes. That's one of the reasons why it's very hard to make a vaccine against this virus. Because it makes so many mistakes, it makes subtle, different variations on itself. So it's hard to find an area of the virus that's constant enough to make one vaccine because there are very different versions of it, why it's so hard. 

[01:57:23.05] All retroviruses have that peculiar characteristic, which is why some people say we may never find a vaccine for this. Other people are much more hopeful. So some people think that we can find enough in an area of the genetic material that remains constant so that we can still make a vaccine. But this is a very debated point. 

[01:57:42.01] The virus will manufacture proteins and make its own coat, and make the outside coat inside the T cell. Now, when it infects T cells after it makes these different components, for some reason that isn't clear the T cell gets destroyed. And that's unclear why the T cell destroys. 

[01:58:05.35] Because this same virus affects bigger cells called macrophages, which are part of the immune system, and those cells don't get destroyed. In fact, they become like large manufacturing plants. They can store the virus and the components of the virus for long periods of time. And then it increases the infectivity of other cells because we have these large cells floating around as storehouses for the viruses. But we don't know why it is that macrophages don't get destroyed and why T cells get destroyed by this particular virus. 

[01:58:37.99] It also infects cells in the brain that we talked about the other day called glial cells, because the glial cells have a lot of the similar surface receptors in T cells. And that's why people who get AIDS, first of all, it affects the immune system, but it also affects their mind. They end up with neurological disease. 

[01:58:57.23] So for people with advanced stages of AIDS, not only do they have the physical symptoms and they die of different infections, or they at least get infections and eventually die of it, they also get neurological changes, both. It affects both the body and the brain. Now, once people get infected with the virus, the virus takes a long time to affect the immune system. We don't know how long it takes, but on the average, the current estimates, it takes about eight years. 

[01:59:26.57] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:59:31.97] DAN BROWN: After about eight years, clear symptoms will appear, first in the form of night sweats and swelling of the lymph glands. And then the person will start to show a variety of opportunistic infections. That means that outside agents like bacteria and viruses will start to show diseases, but not caused by the AIDS. The person doesn't die of AIDS virus. The person dies of other diseases because the immune system doesn't work so much anymore. 

[02:00:03.27] Usually when the diagnosis of AIDS is given at about eight years, it's because the T cells, the number of T cells has dropped. And within a certain area, if they go down below a count of 200, that's the point at which we say that there maybe isn't enough to fight off illness anymore. Because you see, they get progressively destroyed over time. 

[02:00:27.83] TRANSLATOR: Normally speaking, how many T cells to-- 

[02:00:31.51] DAN BROWN: Within a certain location, it can go up to maybe 1,400, or it can be up to 600. It varies considerably. And even some people can have a number very below 200 and still have no diseases. 

[02:00:41.85] SPEAKER 3: But on the whole, to interject, on the whole, one can estimate that a human being will have something between 10 million to 100 million T cells. That will be the normal size total. But this 200 refers to the way of measuring your whole. So it's a little sample. But the total that you have is several million. But we cannot count them all, so we take a little sample. And that's a standard measure. 

[02:01:08.77] DAN BROWN: But in general, we can say that for most-- 

[02:01:11.35] DALAI LAMA: [NON-ENGLISH SPEECH] 

[02:01:14.49] DAN BROWN: For most people when it drops below 200 in this way of measuring it, that's the point that they're highly likely to manifest symptoms of other illnesses, typically pneumonia, pneumocystis pneumonia, and certain kinds of tumors, cancer like Kaposi's sarcoma, certain kinds of either cancerous tumor growth or infectious diseases, or whatnot. And they usually die of those things, not the AIDS. 

[02:01:39.25] The course of illness after the diagnosis of AIDS and after the drop in the T cell population, usually people will live on the average of two to three years. It's very rare for an individual to live beyond five years after the diagnosis of AIDS. So the total time frame, we're talking about maybe 13 years. But it varies. 

[02:01:59.80] So if someone lives five years or longer, we would consider them a long-term survivor after the diagnosis of AIDS. What we are now becoming to appreciate is that there's a great amount of variation in this time. And there are certain more psychological factors that seem to affect whether people get infected at all and how long that period of wait before they actually show the decline in the T cells. And we don't know a lot about that, but it's something that's been actively studied. 

[02:02:30.12] Age is certainly an important factor. Nutrition seems to be an important factor. Certain kinds of unhealthy behaviors, like unsafe sex and things like that, are all related to how quickly a person will die. Feeling of guilt, feeling badly, particularly for people who are homosexual-- if they have a lot of guilt and anxiety about that, that can be a negative factor. Death anxiety, worrying about dying once they get a diagnosis of having this infection can make it worse. 

[02:03:01.38] DALAI LAMA: [NON-ENGLISH SPEECH] 

[02:03:04.10] TRANSLATOR: Does the fact of being isolated also affect-- 

[02:03:07.92] DAN BROWN: Yes, the factor of loneliness that we talked about. 

[02:03:10.76] DALAI LAMA: [NON-ENGLISH SPEECH] 

[02:03:13.42] TRANSLATOR: Because society expels them. 

[02:03:14.76] DAN BROWN: Yes, yes. Loneliness is a big factor. And the way this was done was to take particularly large populations of homosexuals in the United States-- in San Francisco, in Chicago, and New York, places like that-- and then study them over a long period of time and try and identify what factors were related to longer survival versus less survival, or the rate of infection, as well as survival rate with these people. 

[02:03:42.38] The typical treatment strategies have been that if the virus replicates itself, makes copies of itself inside the cell in an inefficient way, then one way of destroying the virus is to affect it with a drug that will make it vulnerable when it's trying to make copies of itself, AZT. This is a drug that's used a lot in the West, does that. It interferes with the replication of the virus inside the cell. Because it works inside the cell, however, it has a lot of side effects. So there have been complications from it. But that's one strategy of approach. Another strategy of approach that's being investigated a lot currently, but we don't have any conclusive data from that, is to try and block the virus from binding to the surface of the T cell. 

[02:04:40.92] DALAI LAMA: [NON-ENGLISH SPEECH] 

[02:04:42.60] DAN BROWN: Since we now know that the receptor site is a peptide known as peptide T, people have been able to identify that and synthesize it in the laboratory, make it chemically. And now what they're trying to do is give this to people as a drug with the idea that if they give people high levels of this peptide T, it will block the binding sites so the virus can't stick to the T cell. We don't know whether this will work or not. It's one strategy, but we have no clear outcome data, but to give you a feeling for what the thinking is. 

[02:05:19.70] SPEAKER 3: Dan, you might mention the-- 

[02:05:20.90] DAN BROWN: Go ahead. 

[02:05:22.38] SPEAKER 3: There is something important here, Your Holiness, that AIDS is not a typical infection in the following sense, that if you have hepatitis, you get another virus. This virus will destroy your cells in the liver. And each time you look at a dead liver cell, it's because you have viruses inside. 

[02:05:42.90] In AIDS, one of the things that was surprising is that when you observe the T cells that are dead from an individual that is sick, only 5% of those cells are dead because they have viruses. Most of the T cells have not been infected. So this means that most of the disease the individuals is getting is not because the virus directly is causing them. 

[02:06:07.78] The explanation is something that I think I mentioned a little bit on Monday, but it's important, I think, in what Dan is saying, is that the virus has this receptor that resembles the receptor of the T cell. So that when an individual is infected, it will produce antibodies, and it will treat that as a foreign molecule. But these antibodies will also bind to the receptors on the T cell. 

[02:06:35.56] So it will be like an autoimmune disease because the system itself will kill its own cells. So it will decapitate itself. So in that sense, cut its own head because the T cells are like the heads that control the system. So the 95% of the T cells that die might be-- and we think they are-- killed by the immune system itself. So the system turns against itself. 

[02:07:04.18] Whence a big and interesting paradox for treatment, that if you-- one of the other reasons why vaccines don't seem to work is that you know that vaccines are antibodies against the virus. But in this case, the vaccine would act against the system itself. So that's why not only this is true, what he says, that the virus changes a lot, but also because the vaccine attacks the system itself. You see what I mean? Therefore, paradoxically-- 

[02:07:33.60] DALAI LAMA: [NON-ENGLISH SPEECH] 

[02:07:36.38] SPEAKER 3: Paradoxically, one way of looking at the fact that some people that are infected have the virus but don't get sick over long periods of time is that these are people that don't respond to the virus, that they take the virus as we take many molecules of things we eat, we breathe. They are people who are relaxed, if you want, relative to the virus. And they say, yeah, come in. It's all right. We'll be together for a while. The people who are very-- and I'm talking here anthropomorphically-- whose immune system-- 

[02:08:11.16] TRANSLATOR: As a metaphor. 

[02:08:12.02] TRANSLATOR: As a metaphor, right. People whose immune system-- 

[02:08:14.68] [NON-ENGLISH SPEECH] 

[02:08:29.64] SPEAKER 3: So people whose immune system is very uptight. And whenever they see the virus, they would put a lot of response. These are the people who paradoxically get sick because they kill their own system. But one way of finding a treatment is to learn how can one teach an immune system not to respond to the virus, contrary to what one would think? So that is an interesting way of seeing this as a mind, cognitive property of this system to deal with the infection. 

[02:09:01.02] DAN BROWN: So you see, the missing understanding here is why do the T cells die and not the macrophages? And the explanation may be that it's an autoimmune response. Now, the question is, can you use behavioral methods, not drugs which have lots of side effects, to increase the survival rate of these patients? 

[02:09:25.62] DALAI LAMA: [NON-ENGLISH SPEECH] 

[02:09:28.12] SPEAKER 4: [INAUDIBLE] 

[02:09:30.06] TRANSLATOR: We can carry it on. 

[02:09:31.54] DAN BROWN: We'll continue in the afternoon. 

[02:09:33.18] DALAI LAMA: Yes. 

[02:09:33.82] DAN BROWN: Yes. 

